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an inner mein&^ mounted within the outer member for movement relative to the 
outer member, the inner member defmJngan opening for receiving the drive arm. 




^^46. The piston assembly of claim 45 fiiiti^r comprising a universal joint connecting 
the transition arm to the stationary support. 



47. The piston assembly of claini 45 v^herein the outer member is configured for 
movement relative to the first and secon^ elements along a first axis perpendicular to the 
common axis. 

48. The piston assemfbly of claim 47 wherein the outer member is configured for 
movement relative to the fir^ and second elements along a second axis perpendicular to the first 
axis and the common axiy 

49. The m^ton assembly of claim 47 wherein the inner member is mounted within the 
outer member for ratation relative to the outer member about the first axis. 



50, / The piston assembly of claim 47 wherein the inner member is coupled to the outer 
member fof controlled motion along the first axis with the outer member. 



5 1 . The piston assembly^^ 45 wherein the joint 
drive arm receivedJiLlha-toiiifisTotatable about an axis of the drive arm i 




^^^52. The piston assemj^ly of claim 45 wherein the outer member is configured for 
movement relative to the first^d second elements along first and second orthogonal axes 
perpendicular to the conurfon axis, and the inner member is mounted within the outer member 
for rotation relative ta^me outer member about the second orthogonal axis. 

^yj^^^^^ 5 3 . The piston assembly of claim523diei:e4B-theTr?^^ 
drive mm received in the jpint-isTSTatable about an axis of the drive arm, 



Page 



: 3 



Atti^-y's Docket No.: 09850-005005 





^ ^ X 54. The piston assemhly of claim 45 wherein the outer member defines first and 
second parallel flat sides, each fiat side defining a plane perpendicular to the common axis. 

55. The piston assembly of claim 54 ftuther comprising first and second sliding 
members, the first shding^^ member for positioning between the first flat side and the first element, 
the second sliding mender for positioning between the second flat side and the second element. 

56. Theypiston assembly of claim 54 wherein the first and second flat sides each 
comprise a polished surface. 

57. /The piston assembly of claim 45 wherein the first and second elements each 
comprises a mston. 

58/ The piston assembly of claim 45 wherein the first element comprises a piston and 
the seco/d element comprises a guided rod. 

^ 59. The^^ston assembly of claim 45 wherein the drive arm defines a longitudinal 
the joint fixrther cohmrising a mount for holding the drive arm axially stationary while 
(ermitting the drive arm to rQ;tate about its longitudinal axis. 

60. The piston assepaBly of claim 59 wherein the mount comprises a cap screw. 

^S/^ • pistoi^ssembly of claim 45 wherein the opening in the inner member 

Emprises a channel definiHg a channel axis perpendicular to the second axis. 

^^^/^ 62. The piston assembly of claim 45 wherein the opening in the outer member 
comprises a slot for accommodatipg movement of the drive arm when the inner member rotates 
relative to outer member. 



63. The piston assembly of claim 45 fiirther comprising a thrust bearing for receiving 
an axial load transferred/fo the drive arm by the fifst and second elements. 



64. The/piston assembly of claim 45 fiirther comprising a sleeve bearing for receiving 
a normal load transferred to the drive arm by the first and second elements. 
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65. The piston assembly of claim 45 furthgi>(5omprising a bearing located between the 
inner and outer members. 

66. The piston assembly of claim 45 further comprising a connector for mounting of 
the first and second elements thereto, tne connector defining a cavity, the outer member and the 
inner member being positioned witKin the cavity. 

67. The piston as^OTibly of claim 45 wherein the outer member is formed as a single 
component. 

68. Th^iston assembly of claim 45 further including at least two double ended 
members and ^least two drive arms. 

69. A pisten assembly, comprising: 

a plurality of dcMible ended members, each double ended member having first and second 
Elements configured for linear motion along a common axis, at least one of the first and second 
elements being a piston, 

a transition arm coupled ^ each of the double ended members, the transition arm 
including a plurality of drive arms, each drive arm defining a drive arm axis, 

a plurality of joints, each joint tor coupling one of the plurality of drive arms to a 
respective one of the double ended members, each joint providing degrees of freedom in four 
directions between the transition arm and thejrespective double ended piston, the four degrees of 
freedom being rotation about the drive arm axi^ sliding along the drive arm axis, pivoting about 
an axis perpendicular to the drive arm axis, and sliding in the direction of the perpendicular axis, 
and 

a universal joint connecting the transition arm t(5\a support. 



70. A piston assembly, comprising: 

a plurality of double ended members, each double ended^ember having first and second 
elements configured for linear motion along a common axis, at least^one of the first and second 
elements being a piston, 



Page 



's Docket No,: 09850-005005 



a transitioh arm coupled to a stationary support, the transition arm including a plurality of 
drive arms, each driv^arm defining a drive arm axis, and 

a plurality of joim^, each joint for coupling one of the plurality of drive arms to a 
respective one of the double\;nded members, each joint providing degrees of freedom in four 
directions between the transitiorh^rm and the respective double ended piston, the four degrees of 
freedom being rotation about the driVe arm axis, sUding along the drive arm axis, pivoting about 
an axis perpendicular to the drive arm a^s, and sliding in the direction of the perpendicular axis. 

71 . The piBto^aSsembly of claim 70 further comprising a universal joint connecting 
the transition arm to t^e stmionary support. 

Alston assembly, comprising: 
^ a plurality or^ouble ended members, each double ended member having first and second 
Elements configured fo\ linear motion along a common axis, at least one of the first and second 
elements being a piston, 

a transition arm coupled to a stationary support, the transition arm including a plurality of 
drive arms, each drive arm denning a drive arm axis, and 

a plurality of joints, eacnjoint for coupling one of the plurahty of drive arms to a 
respective one of the double endeci members, each joint providing rotation about the drive arm 
axis, and sliding in the direction of^t least one of first and second orthogonal axes perpendicular 
to the drive arm axis. 



73. The piston ^sembjy of claim 72 further comprising a universal joint connecting 



the transition arm to the staftione ry^ij^ort. 




74. The piston jassemuly of claim 72 wherein each joint provides sliding in the 
direction of both the first and second orthogonal axes. 
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